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Product Features 


= 2.5 Volt, Low Power Core Operation 
= 3.3 Volt I/O with 5V input tolerance 
=" Complete USB Specification 2.0 Compatibility 
— Includes USB 2.0 Transceiver 
— A Bi-directional Control and a Bi-directional Bulk 
Endpoint are provided. 
= Complete System Solution for interfacing ATA or 
ATAPI devices to USB 2.0 bus 
— Supports USB Mass Storage Compliant Bootable 
BIOS 
— Supports ATA6 Drive capacities up to 2048GB 
— True UDMA Mode 4 transfer rates 
— Support for ATAPI Devices: 
- CD-ROM 
- CD-R 
- CD-RW 
- DVD 
- DVD/R/W 
= 8051 8 bit microprocessor 
— Provides low speed control functions 


— 30 Mhz execution speed at 4 cycles per instruction 
average 

— 768 Bytes of internal SRAM for general purpose 
scratchpad or program execution while re-flashing 
external ROM 
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Double Buffered Bulk Endpoint 

— Bi-directional 512 Byte Buffer for Bulk Endpoint 

— 64 Byte RX Control Endpoint Buffer 

— 64 Byte TX Control Endpoint Buffer 

Internal or External Program Memory Interface 

— 48K Byte Internal ROM or optional 64K Byte External 
Code Space using Flash, SRAM, or EPROM Memory 

On Board 12Mhz Crystal Driver Circuit 


Internal PLL for 480Mhz USB2.0 Sampling, 30Mhz 
MCU clock, and 60Mhz ATA clock 


Supports firmware upgrade via USB bus if “boot 

block” Flash program memory is used for optional 

external program memory 

7 GPIOs for special function use: LED indicators, 

button inputs, etc. 

— Inputs capable of generating interrupts with either 
edge sensitivity 

— USB High Speed LED 

— Serial EEPROM interface for VID/PID/Serial Number 
Customization 

# 100 Pin TQFP (12x12x1.4 body, 2mm footprint) 

package 


ORDERING INFORMATION 


Order Number(s): 
USB97C202-MN-02 for 100 pin TQFP package 
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Chapter 1 General Description 


The USB97C202 is a USB2.0 Mass Storage Class Peripheral Controller intended for use with standard 
ATA-5 and -6 hard drives and standard ATAPI-5 devices. 


The device consists of a USB 2.0 PHY and SIE, buffers, Fast 8051 microprocessor with expanded 
scratchpad and 768 of program SRAM, internal 48 KB program ROM, and an ATA-66 compatible 
interface. 


Provisions for optional external Flash Memory up to 64K bytes for program storage is provided. A serial 
EEPROM which can be modified via USB from the host provides unique VID/PID/Serial numbers, as well 
as optional configuration information. 


Internal 768 Bytes of scratchpad SRAM are also provided.. This internal SRAM can also be used for 
program storage to implement program upgrade via USB download to external “boot block” Flash program 
memory, if desired. 


Seven GPIO pins are provided for controlling external power control elements and sensing specialized 
drive functions. Provisions are made to allow dynamic attach and re-attach to the USB bus to allow hot 
swap of drives to be implemented. 


ATA-6 HDD or 
ATAPI-5 Optical drive 


USB2.0 
BUS 


USB97C202 


Serial EEPROM 
(VID/PID/options) 
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Chapter 2 Pin Table 


[DE_DACK 
iDE_SA0 
USBD- 


MEMORY/IO INTERFACE (28 Pins) 


MISC (15 Pins) 
GPIO1/HS GPIO2/EE_CS GPIO3/VBUS 
GPIO5/ATA RESET GPIO6/A16 


TST_OUT/DBGOUT nTESTEN CLKOUT 
POWER, GROUNDS, and NO CONNECTS (23 Pins) 
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Chapter 3 Pin Configuration 


ROMEN 


GPIO2 
GPIO3 
GND 
GPIO4 
GPIO5 
GPIO7 
nTESTO 
nTEST1 
nTEST2 
IDE_D8 
IDE_D7 
IDE_D9 
VDD 
IDE_D6 
IDE_D10 
GND 
IDE_D5 
IDE_D11 
IDE_D4 
IDE_D12 


|_| GPIO1 
|_| GPIO6 
|] VDDIO 
|] VDDIO 


VSSA L_] 
XTAL1/CLKIN 
XTAL2 
VSSP 
LOOPFLTR 
VDDP 

N.C. 

N.C. 

MD7 

MD6 

MDS 

MD4 

GND 

MD3 

MD2 

MD1 


= | 
in 
n= 
mo 
496 
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“N 
a 
oa 
= 


USB97C202 


MA1o L_| 


nloR L_| = 
mMAo C1 


niow L_] 


N.c. CJ 


vppio L_ 
cLkouT L_ 
MA15 C_ 
MA14 [C_] 
GND LC _ 
MA13 C_ 
MA12 [C_] 
vpp CJ 
MA11 
mag C_ 
mAs [_] 
vbbIO LC _ 
MA7 C_ 
mae [_] 
MA5 L_ 
MA4 [_] 
MA3 C_ 
MA2 [_] 
MA1 
GND L_]}8 


Figure 3.1 — 100 PIN STQFP 
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IDE_D3 
IDE_D13 
IDE_D2 
GND 
IDE_D14 
IDE_D1 
IDE_D15 
IDE_DO 
VDDIO 
IDE_DRQ 
IDE_nlow 
IDE_nlOR 
IORDY 
GND 
IDE_DACK 
IDE_IRQ 
IDE_SA1 
IDE_SAO 
VDD 
IDE_SA2 
IDE_nCSso 
IDE_nCs1 
VDDIO 
nMWR 
nMRD 
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Chapter 4 Block Diagram 


Auto address generators 


Address 


EPOTX_BC |_—Aadress 
EPORX_BC 


——| EP1TX_BC 
EP1RX_BC 


Address 


Sa 


‘Address 


Address MUX 


Address 


— 
RAMRD_A/B Address A 


Clocked byPhase 0 Clock 


1.25KB 
SRAM 


512 Bytes EP2 TX/RX Buffer B 
512 Bytes EP2 TX/RX Buffer A 


64 Bytes EP1RX 


64 Bytes EP1TX 
64 Bytes EPORX 


64 Bytes EPOTX 
— 


—— 


oO 
ea 
, Fy 
32 Bit * 60MHz 
2 
J & = ] 


ee 
Latch phase 0 Latch phase 1 
Pa 


Future phase 3 


ATA-66 
Interface 


g 
2 
> 
3 
@ 
a 
2 
5 
3 
< 


SIE 
( Serial Interface Engine ) 


32 bit 1SMHz Data Buss 


SIE Control Regs 


USB 2.0 PHY 
( Transciever ) 


Clock Generation 


Configuration and Control }, 


Osc 
OPTIONAL 
External PHY 4 
> 
La 
CLOCKOUT 
12 MHz 
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XDATA 
8 bits ( Address and Data busses ) 


GPIO 


768 Byte 
Program/Scratchpad 


Interrupt Controller SRAM 


MEM/IO Bus = 29pins 


FAST 8051 
CPU CORE 


Debug 
Serial 2 wire ( Data/Strobe) 


Clocked byPhase 1 Clock 
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Clocked byPhase 2 Clock 


ATA/ATAPI 
Drive 


48KB ROM 


ROMEN 


SIsC USB 2.0 ATA/ATAPI Controller 
Datasheet 
Chapter 5 Pin Descriptions 


Table 5.1 - USB97C202 Pin Descriptions 


DISK DRIVE INTERFACE 


This pin is the active high DMA request from 
the ATA/ATAPI interface. 


IDE 1O Read ia This pin is the active low read signal for the 
interface. 


IDE Register ie This pin is the register select address bit 1 
signal for the ATA/ATAPI interface. 


This pin is the register select address bit 0 
signal for the ATA/ATAPI interface. 


This pin is the register select address bit 2 
signal for the ATA/ATAPI interface. 


This pin is the bi-directional data bus bit 15 
signal for the ATA/ATAPI interface. 


This pin is active low write signal for the 
ATA/ATAPI interface. 


IDE_nDACK 020 This pin is the active low DMA acknowledge 
signal for the ATA/ATAPI interface. 


IDE Interrupt This pin is the active high interrupt request 
signal for the ATA/ATAPI interface. 


This pin is the bi-directional data bus bit 13 
signal for the ATA/ATAPI interface. 


This pin is the bi-directional data bus bit 14 
signal for the ATA/ATAPI interface. 


This pin is the active low chip select 0 signal for 
the ATA/ATAPI interface. 


This pin is the active low select 1 signal for the 
ATA/ATAPI interface. 


lO Ready IORDY This pin is the active high IORDY signal from 
the IDE drive. 
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SB INTERFACE 


USB Bus USB- IO-U___| These pins connect to the USB bus data 
Data USB+ signals. 

LOOPFLTR This pin provides the ability to supplement the 
internal filtering of the transceiver with an 
external network, if required. 

RBIAS A 9.09 Kohm precision resistor is attached 
from ground to this pin to set the transceiver’s 
internal bias currents. 


Termination |RTERM A precision 1.5Kohm precision resistor is 
Resistor attached to this pin from a 3.3V supply. 
Full Speed FS- 10-U These pins connect to the USB- and USB+ 
USB Data FS+ pins through 31.6 ohm series resistors. 
MEMORYI/IO INTERFACE 
Memory Data |MD[7:0] 1012PU |When ROMEN=O, these signals are used to 
Bus transfer data between the internal CPU and the 
external program memory. When ROMEN=1, a 
weak internal pull up is activated to prevent 
these pins from floating. 
Memory MA[15:0] 012 These signals address memory locations within 
Address Bus the external memory. 
Memory Write |pMWR 012 Program Memory Write; active low 
Strobe 
Memory Read |nMRD 012 Program Memory Read; active low 
Strobe 
ee he XDATA space Read; active low 
012 
ICL 


ee XDATA space Write; active low 


MISC 


XTAL1/ Kx |12Mhz Crystal or external clock input. 
CLKIN This pin can be connected to one terminal of 
Clock Input the crystal or can be connected to an external 
12Mhz clock when a crystal is not used. 
Crystal Output |XTAL2 OCLKx |12Mhz Crystal 
This is the other terminal of the crystal, or left 
open when an external clock source is used to 
drive XTAL1/CLKIN. It may not be used to 
drive any external circuitry other than the 
crystal circuit. 
Clock Output |CLKOUT This pin produces a 30Mhz clock signal 


independent of the processor clock divider. It is 
held inactive and low whenever the internal 
processor clock is stopped or is being obtained 
from the ring oscillator. 


ROMEN When left unconnected or tied high, the 
USB97C202 uses the internal ROM for 
program execution. When tied low, an external 
program memory should be connected to the 
memory/data bus. The state of this pin latched 
internally on the rising edge of NRESET. 
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General GPIO[1:7] These general purpose pins may be used 
Purpose I/O either as inputs, edge sensitive interrupt inputs, 
or outputs. When using internal ROM mode, 
these pins have the following assignments: 
GPIO1: USB HS Indicator; active high 
GPIO2: Serial EEPROM (93LC66 type) Chip 
Select 
GPIO3: USB VBUS Detect Input 
GPIO4: Serial EEPROM Data In/Out 
GPIO5: ATA Drive Reset 
GPIO6: A16 control line for external program 
Flash memory when using firmware upgrade 
capability (external ROM operation only) 
GPIO7: Serial EEPROM Clock output 


RESET input JnRESET This active low signal is used by the system to 
reset the chip. The active low pulse should be 
at least 100ns wide. 


Test input nTest[0:2] These signals are used for testing the chip. 
User should normally leave them unconnected. 
For board testing, all pads except these test 
inputs are included in an XNOR chain, such 
that by tying nTEST2 low, nlOR will reflect the 
toggling of a signal on each pin. Circuit board 
continuity of the pin solder connections after 
assembly can be checked in this manner 


POWER, GROUNDS, and NO CONNECTS 
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5.1 Buffer Type Descriptions 


SMSC USB97C202 


Table 5.2 - USB97C202 Buffer Type Descriptions 


BUFFER | _DESCRIPTION._—_—+ 
a 
PIS | Inputwith Schmitttgger 
PIP | Input with weak pullup 
- 108 | InpuvOutput with 8 mA drive 
P08 | Outputwith mA drive 
P0172 | Output with tama drive 

controlled weak pull up 


1012 Input/Output with 12 ma drive 
1020 Input/output with 20mA drive 


IS 
O01 
2. 


2 
es Eee 
Defined in USB specification 
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! IDE supports : H 
Mode1, Mode2, Mode3, Mode4 
Ultra DMA 33/66 


RESET 
Dz IDE ——, 
Be BE 
De 1DE 
Ba 1BE 
Bs 1BE 
D2 1DE 
Bi IDE 
Bo 1BE 
DRO 2 31 eo} Se 
TBE“RION a 2a 
IDE-RIO 25 26 
1SRoY Sr Se 
——1E back 35 30 
IDE TRG. 31 
i Sr Be 
35 38 DE SAz 
37 38 IDE neST 
35 35 
1 1 | Re 
4 cr Pears 
R7 = Sberur $ Tiew 
TOK 4 2av 1% 
sew R7 to% pypp 
Se Oi 
‘ew 2 2 i 
2 bvop iS 
2 bvop 
2 
Lep1 
11 GREEN 
cPios 
Rig 
1m for 
Ria 
voD vocexT pvpD pP2 
R11 31.6 1 
veo 
ii ES. 1 2 use. rahe 
carn 
| | R12.31.6 GND 
Fs+ 4 2 use+ 
Sq oz c3 cs css cs, > 7 ce. => co 10 
Tur uF uF quF qr uF quF quF uF => USB TYPEB 
3.3V Regulator 
yecexr Vn, 
Ras 
bia 34vin — vour p2 yenio 
1% RB 
IDE nlow wen © o12 
=x Sour Ss fale 
IDE neso 2 1 
DE cst 
TDE-SAG vpDa VpDI0,voDA 
1BE-SAP 516 yopio 
TDE_nlOR SAN 
aes al| §48 Tow 
DESAT 3% 
DEBTS 
DE IRO ih 2.8V Regulator SS cS cra cis cm cz 
TED ue ches que qu] Sue 
pee | 
1DE-Dis | | 
Ff 2 
3 RZRB ae 
3 BEPRREWOPOERS?EAAE 
E 
5 555 8 
IDE Da 
1E-D7. 
1BE-De 
13E-DE. 
IDE “Da 
USB97C202 
DE D3 
DE-b2 
1BE-Bt 
1BE-Bo 
loRDY 
cpio2 
PTO t 
5 43 
R 2 
us bebeelewbeRResga 
SESE RE SUM REBCE BSc at 
8 4 | 4 22 
vee cs RESET a} I Md iW] | vec =le 
z 2 16 SEs 
a4] nc ck eno Se 4 
we 
Sars AS wi Ess u2 WEL yoo1o 
5 vss po ++ 
RB a 
S3LC6GA Serial EEPROM TK 
—— Tie v1 
Ra basil 39VF512-70 or equiv OTP/EPROM 
20 42.00Mhz i ae QeTiowns for seat purposes only, 4 osed tie RONEN 
c22 c20] ur 
221 
D1 ia 
Le USB97C202 Typical Application 
[ize] oecument Number av 
é ‘a 
Bate: Friday. June 07, 2002 Sheet 7 of 7 
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7.1 Maximum Guaranteed Ratings 


Operating Temperature RAnge.........c.ccccccssssssssesesesssesssesesesescsesesesescsescscsescsescsesescscscseseseacscaeacasscaeacacacaeacaeaeaeaees 0°C to +70°C 
Storage Temperature RAnge .........ccccccccsssssssesssesssesesesesesesesesesesesesescsescsescscsesesesescacsesescseseseseseseseeseeeseseseseneeeeeees -55° to +150°C 
Lead Temperature Range (soldering, 10 SCCONAS) ........ ee eeeeceeceeeeeeseeeeeeeeeeeeaeeeaeeeeeeaeeeaeseeeeaeeeaeeeeesaeseaeseneaeseaeeneeeaeeeas +325°C 
Positive Voltage on any pin, with respect to GrOUNd ......e eee eceeceeeeeeeeeeeeeeeeeeeeeaeeeeesaeeeaeeeeesaeeeaeseeeeaeseateeesaeseaeseeeeneeeaeeaes 5.5V 
Negative Voltage on any pin, with respect to Ground... eee eceeceeneeeeeeeeeneeeeeeeeeeaeeeeeseeeaeseaeseeeaeseaeseeesaeeaeseeesaeseaeeeeeeaeeegs -0.3V 
Maximum Vppa, Vppio phaseboactoacseectaasaeameassagaeeerGaerehonsaeaeneceaaaeecaneanenmasacaaterenaenctoadteqcesasemnaemedtpactesetenateactaratcasagaeseiacstenetees arenas +4.0V 
IAIN AV pag SV pipe ec tecce dec cccteSsctcek catee ccs ak ccet eat et ccna dat enet eet cet aia teckel ice enitecet cnet teeta ccntcet Gneatdasesus tials cshaastashaesetatt ict +3.0V 


*Stresses above the specified parameters could cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at any other condition above those indicated in the operation sections of this 
specification is not implied. 


Note: When powering this device from laboratory or system power supplies, it is important that the Absolute 
Maximum Ratings not be exceeded or device failure can result. Some power supplies exhibit voltage 
spikes on their outputs when the AC power is switched on or off. In addition, voltage transients on the AC 
power line may appear on the DC output. When this possibility exists, it is suggested that a clamp circuit 
be used. 


Table 7.1 - DC Electrical Characteristics 
(Ta =0°C - 70°C, Vppio, Vopa =4+3.3Vt 10%, Vob, Vppp =+25Vt 10%,) 


UNITS COMMENTS 


| Type Input Buffer 
Low Input Level V TTL Levels 
High Input Level : Vv 
: Vv 
: Vv 


ICLK Input Buffer 
Low Input Level 


High Input Level 
Input Leakage 
(All | and IS buffers) 


Low Input Leakage 


High Input Leakage 
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O8 Type Buffer 


Low Output Level 
High Output Level 


Output Leakage 


1/08 Type Buffer 


Low Output Level 


High Output Level 


Output Leakage 


1/012 Type Buffer 


Low Output Level 
High Output Level 


Output Leakage 


1/020 Type Buffer 


Low Output Level 
High Output Level 


Output Leakage 
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COMMENTS 


lo. = 8 MA @ Voppio 
= 3.3V 


lon = -4mMA @ Vopio 
= 3.3V 


Vin = 0 to Vopio 
(Note 7.1) 


lo. = 8 MA @ Voppio 
= 3.3V 


lon = -4 MA @ Vppio 
= 3.3V 


Vin = 0 to Vopio 
(Note 7.1, Note 7.3) 


lo. = 12 MA @ Voppio 
= 3.3V 


lon = -6MA @ Vopio 
= 3.3V 


Vin = 0 to Vppio 
(Note 7.1, Note 7.3) 


lo. = 20 MA @ Voppio 
= 3.3V 


lon =-5 MA @ Vopio 
= 3.3V 


Vin = 0 to Vopio 
(Note 7.1, Note 7.3) 
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[PARAMETER ———S*d;SSYMIBOL |WIN” [TP [ WAX [UNITS [COMMENTS] 


10-U 
Note 7.2 


Supply Current Unconfigured locinit 65 mA Vopio, Vopa 
85 mA Vop, Voop 

percmmee Te Te hints 
120 mA Vpp. Vppp 


Note 7.1 Output leakage is measured with the current pins in high impedance. 


Note 7.2 See appendix A for USB DC electrical characteristics. 


Note 7.3 Output leakage is valid only on pins without internal weak pull ups or pull downs. 


7.1.1 Capacitance T, = 25°C; FC = 1MHZ; Vpp = 2.5V 


LIMITS 
PARAMETER SYMBOL | MIN | TYP | MAX | UNIT | TEST CONDITION 


Clock Input Capacitance | Cw OT] 20 |op All pins except USB pins 


[Input Capacitance | Cw | 10 pr} Cn pin unr test tied 
[Output Capacitance | Cour | || 20 | pr [TON 
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Chapter 8 AC Specifications 


8.1 ATA/ATAPI 


The USB97C202 conforms to all timing diagrams and specifications for ATAPI-5 as set forth in the 
T13/1321D Revision 3 NCITS specification. Please refer to this specification for more information. 


8.2. USB2.0 Timing 


The USB97C202 conforms to all timing diagrams and specifications for USB peripheral silicon building 
blocks as set forth in the USB-IF USB 2.0 specification. Please refer to this specification for more 
information. 
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Chapter9 Package Outline 


PRR RRRER RRA REAR AAA RARBG 


Figure 9.1 - 100 Pin TQFP Package Outline, 12x12x1.4 Body, 2MM Footprint (Rev A) 


Table 9.1 — 100 Pin TQFP Package Parameters (Rev A) 


| | MIN, | NOMINAL | MAX [| CREMARKS 
pA | oo ~ [|  ~ | 160 {| Overall Package Height 
p at | 005 [|  ~| t TStandoff# 
paz | 135 [|  ~|45 | Body Thickness 
| bp | 1380 |  ~ | 14.20 | X Span 

| pt | aso [ ~ | 1220 | XX bodySize 
| e& | 1380 [  ~ | 1420 | Span 
| et | o41so [|  ~ | 1220 |  V bodySize 
| H | ooo [| ~ | 020 | _—iLeadFrameThickness 
Pp bc | 045 [| 060 | 075 |  iLeadFootLength 
pout | ~ UT too | ~The bength 
poe | 040Basic | ikea Pitch 
poo | of ~ fr bead Foot Angle 
Pp wifi ots | ote | 2s ke Width 
| Ri | 008 [|  ~ | ~ {| Lead Shoulder Radius 
| R2 | 008 {|  ~ | 0.20 | ikea FootRadius 
| eco | ~ | ~ | 008 [| Coplanarity 


Notes: 
: Controlling Unit: millimeter. 
? Tolerance on the true position of the leads is + 0.035 mm maximum. 
Package body dimensions D1 and E1 do not include the mold protrusion. 
Maximum mold protrusion is 0.25 mm. 
“ Dimension for foot length L measured at the gauge plane 0.25 mm above the seating plane. 
5 Details of pin 1 identifier are optional but must be located within the zone indicated. 
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